I will refer now to what are termed basal antesthetics. These are administered to the patient by the mouth, by the rectum, into the blood-stream, or intramuscularly, first with the object of sending him to sleep or rendering him so drowsy that he is either unaware of the administration of the general anesthetic or so somnolent as to have no apprehension of it, and secondly because with such preparation it is usually found that the amount of general ansesthetic required is sensibly reduced, and often that a less toxic agent can be substituted, with satisfactory results.
Any basal anmsthetic that will do either or both these things for us is an agent of extreme value, and the various drugs now at our disposal are usually entirely successful. But I am not quite convinced that we have reached finality in the matter or that any particular preparation yet in our hands can always be relied on to work efficiently and with no disturbing after-effects.
Paraldehyde.-I suppose about the earliest of these basal aneesthetics was paraldehyde, administered rectally either in oil or saline solution. Not long ago we had here an excellent paper on the use of rectal paraldehyde in saline at the Hospital for Sick Children, Great Ormond Street.' Not only are the children frequently almost unaware that they have undergone an operation, but it is also found that vomiting and other unpleasant post-ansesthetic sequelm are absent, or much reduced. In adults it seems to be almost equally successful, though perhaps not so certain in its results. Its action in saline is both quicker and surer than in oil, but its relative insolubility in the former makes the bulk of fluid to be introduced inconveniently large. Here as with other agents given by the rectum, success is largely dependent on the skill shown both in the preparation of the patient and the introduction of the drug. I am puzzled as to why paraldehyde is not more frequently used than it is, not only by others, but by myself. Few anasthetists, apparently, employ it at all regularly. It appears to be a particularly safe drug and the only fatality of which I remember hearing was one in which eight times the prescribed dose was given in error. It seems free from undesirable after-effects and the disadvantage of smell is hardly a serious one administered in this manner. I am not at all sure that it is inferior to avertin, and it is certainly safer.
Avertin.-Avertin is perhaps the most popular basal anaesthetic at the present day-at any rate in the public mind.
As far as I know, no one now ever uses avertin as other than a basal anaesthetic to be reinforced later by some form of local or general anesthesia. It is true that not unusually, with basal doses only, the patient may be so deeply asleep that minor operations may be performed under its influence alone, but this is the exception rather than the rule. My general experience is that the action of the drug is adequate and satisfactory when the amouut is limited to the well-defined dose per body-weight table.. The action of the appropriate dose on apparently similar patients is often very variable. One may be deeply asleep while the next appears little affected. I say " appears " advisedly, because such a patient is usually far more amenable to the smallest doses of other anaesthetics than he would have been without the avertin. I have known a case in which the same dose of avertin was given by the same skilled sister with the most diverse results, there being an interval of only a week or ten days between the two operations. In the first instance the patient was deeply asleep, but on the second occasion, in spite of himself expecting to drop off at once, he arrived in the theatre in a state of acute terror.
It is this uncertainty of action that seems to me to be one of the real disadvantages, not only of avertin, but of most other basal anesthetics. We know well that different patients react differently to all drugs, and perhaps to anasthetics in particular, but I feel that this is much less the case with chloroform, ether, or even nitrous oxide, than with our basal anesthetics. This is, no doubt, due to the fact that we are dealing with what might be described as a narrower threshold. Still, I am not without hope that the researches of chemists will yet find a substance or substances of more dependable action.
The danger of overheating avertin solution has probably been exaggerated, and wisely so, as it appears to be more stable than was at first suggested. However, the congo-red test should never be omitted. The prospect of a lot of" hydrobromic acid and dibromacetic aldehyde and rectal mucous membrane "in close proximity, is what no man can face with equanimity." In good nursing homes and hospitals the actual administration is, I think, best left to a competent sister, but the fact that the anaesthetist should always be within call may give rise to difficulty.
A more serious trouble is the occasional occurrence of unpleasant after-effects which seem definitely to be due to its action. These may vary from a vague feeling of depression and distress to more serious and objective symptoms sufficient to cause real anxiety. I can best instance what I mean by brief reference to one case. I had occasion to give an anaesthetic to a healthy young doctor for the radical cure of a small inguinal hernia. As he had recently recovered from an influenzal attack with marked bronchial symptoms, he elected to have avertin, reinforced by nitrous oxide and oxygen. The operation was quite uneventful, the small sac being readily found and tied without the bowel being handled in any way. No ether or chloroform was given. Yet for some reason or other the first few days of convalescence were most anxious ones, owing to the meteorism and partial obstruction that developed.
The barbiturates.-Avertin scarcely had time to get itself well established as a basal anesthetic before we began to receive from America and elsewhere various barbituric acid compounds which give comparable results. Anesthetists have at present given chief attention to three of them. They are sodium amytal, pernocton, and nembutal. Their action is so similar that they may be considered together. In general terms it may be said that sodium amytal gives a longer hypnosis and is possibly less readily excreted than nembutal. In both respects pernocton may perhaps be placed between the two. Nembutal can be administered either orally or intravenously. The intravenous method is more certain in its results but is necessarily rather more troublesome both to patient and anaesthetist. For this reason I, personally, give nembutal by the mouth, and am on the whole fairly satisfied with the results obtained from quite minimal doses-usually amounting to three grains for an ordinary adult. In a fair series of cases I should say that one-third were unaware that they had been moved to the operating theatre, another third were aware of the fact but were too sleepy to be troubled by it. The remainder appeared little affected by the drug but were usually in quite a placid condition. What is most noticeable in nearly all cases is that relatively good muscular relaxation can be obtained with gas and oxygen combined with far less ether than would be required without the basal anesthetic. Here I think we have one of the greatest acdvantages offered by both avertin and the barbituric acid group-the increased susceptibility to the action of nitrous oxide. I have formed no definite opinion as to whether avertin or the barbiturates exhibit this in the greater degree. More certain results can, of course, be obtained by increasing the oral dose of nembutal, but I am inclined to caution in this matter. I have always been very suspicious of the barbiturates since the first introduction of veronal many years ago. In suitable cases I have found it a good plan to give one capsule of nembutal overnight and to decide whether to give two or three capsules prior to operation, according as the first dose has had an obvious or a negligible effect.
The barbiturate in midwifery seems satisfactory. Codium amytal appears to be the best of the three, owing largely, no doubt, to its more prolonged action, As with avertin, their use is not always unattended by sequelm. Even when the dose given has appeared to be well within the limit of safety, the patient will sometimes continue to sleep, and sleep deeply, for a period sufficiently long to cause grave anxiety as to his ever waking up. I have been a little anxious on this score myself in one case, and recently I heard of another in which the anxiety was justified by the fatal issue. Again in other instances, mostly I think acute abdominal ones, symptoms similar to those sometimes following avertin have supervened, Possibly all such events are due to coincidence and have really no connexion with the basal anaesthetics employed, but one seems to hear of them too frequently to accept such an explanation without grave doubts.
A minor, but still a troublesome, complication is the marked restlessness that may precede full return to consciousness. I have been told of cases in which it was so pronounced as to require the injection of such doses of morphia or hyoscine as would have given a deeper basal anmesthesia than the barbiturates if given in the first instance. With nembutal the restlessness seems less frequent than with the others, and personally I have not met it in a troublesome degree.
Another effect not unnaturally produced by the barbiturates and indeed all basal anaesthetics, is depression of the respiratory centre. In some cases the breathing becomes so quiet and shallow that the patient scarcely inspires sufficient anaesthetic to secure surgical anaesthesia, and also, of course, becomes unpleasantly cyanosed. Presumably this cyanosis is due to a diminished sensibility of the centre to stimulation by ordinary percentages of carbon dioxide. I have never, however, found this depression sufficiently marked not to respond readily to treatment by added carbon dioxide combined with oxygen.
A point worthy of attention is, I think, the action of the barbiturates when used in conjunction with chloroform. As far as I can remember I have never had occasion to make use of this combination, but my attention was drawn to it by reading an interesting case reported by Mr. H. F. Griffiths, of Folkestone, in the Britishl Medical Journal last July. The patient, a man of 11 stone in weight, was given 3 gr. orally and 1/50th gr. atropine hypodermically, before an operation for the removal of a papilloma of the mouth by diathermy. He was given light chloroform anaesthesia, from a junker, for about twenty minutes, and this had to be repeated some three hours later to control a reactionary haemorrhage. As a result the patient did not fully recover consciousness for about three days.
Carbon dioxide.-The mention of carbon dioxide in connexion with the barbiturates reminds me that it should not be omitted from any discussion on modern aids to anaesthesia. Perhaps it deserves inclusion as much as, or more than, all the rest put together. Other drugs that I have mentioned are of great assistance both to the patient and the anaesthetist, but carbon dioxide not only is this, but may be of primary importance as a preventive of disaster. I am wholly convinced of its usefulness and ignorant of any corresponding (lisadvantages. I need hardly say that, as in the case of oxygen, I am always discouraging its indiscriminate use to correct faults in administration which should never have arisen. I would emphasize that no student should be allowed to get into trouble owing to overdosage or respiratory obstruction simply because the fault can be corrected later by resort to carbon dioxide and oxygen.
The de-etherization of patients by carbon dioxide and oxygen is a most valuable procedure, and yet it is one which I hesitate to use as a routine. The efficiency of the method is beyond question but its very success involves the rapid return of the patient to consciousness. He is thus subjected to a good deal of post-operative pain and discomfort which would otherwise have been passed through during a more or less prolonged period of insensibility. Therefore I tend to confine de-etherization to cases unlikely to be attended with such post-operative pain and to those in which other special considerations render the method particularly desirable.
Although the respiratory stimulation caused by carbon dioxide is so certain that I often refer to it as the most convincing physiological experiment that I know, I think that it is well to realize that it cannot be expected to work miracles. The function of the carbon dioxide is to stimulate the respiratory centre, but.when that centre has been depressed beyond a certain point by shock, haemorrhage, overdose, or any other such condition, it is not fair to expect carbon dioxide to accomplish the impossible. In other words the trouble is due, not to lack of carbon dioxide as a stimulus, but to the loss of the power of the centre to respond to a stimulus which is already there in abundance; we cannot expect the exhibition of a still greater amount of stimulus to cause any relief. Another obvious -point is that the administration of carbon dioxide to a patient who has ceased breathing is quite valueless, unless artificial respiration or some other means of introducing the gas into the lungs is adopted.
The use of carbon dioxide as a cure for hiccoughs hardly comes into our subject but I should like to record, as a matter of interest, that in the only two cases I remember in which distinct hiccoughs developed during surgical anaesthesia the administration of carbon dioxide and oxygen, to my surprise, entirely failed to stop the movements. Synergistic mrethods.-Another modern aid to anesthesia which merits our attention is the increasing use of so-called synergistic methods. These vary from quite simple combinations, such as the almost invariable association of one or more hypodermic alkaloids with general anaesthesia, to other far more complicated ones in which local infiltration, hypodermic medication, intravenous injection, and/or rectal injection, and light general ancesthesia are all administered for a single operation. The results are frequently excellent but, as with simpler methods that I have described, they necessarily vary even more than those of any one of these aids taken singly. When all goes well, the combination proves excellent, but in those patients with whom any trouble is encountered it may be difficult to decide upon the appropriate action necessary. Whether the resulting ancesthesia be too light or too deep, whether it be the respiratory or the circulatory system which is giving anxiety, it must be difficult to decide which of the drugs administered is either under or over acting its particular part. If this is so, it must be impossible to decide with certainty the line to be adopted to correct the fault.
I feel that it is better to limit the number of drugs as far as possible. For instance, when using spinal analgesia, I like to combine it with some form of "twilight sleep " medication, but in most cases I avoid superadding the use of nitrous oxide and oxygen. The use of local or regional infiltration in combination with light general anesthesia is frequently invaluable in bad risks, but often it tends to prolong the operating period unduly. So much may this be the case that the patient receives as much anesthetic, if not more, as he would have done had the operation been quickly performed under ordinary surgical anassthesia. I am convinced, however, that the combined use of avertin and local infiltration, with or without gas-and-oxygen anesthesia, as it may be required as the operation proceede, must have saved the lives of many patients with toxic goitre so far advanced as to render surgical interference with an ordinary anesthetic impossible.
Pure gas-and-oxygen.-I am not at all sure that in straining to attain the so-called ideal of pure gas-and-oxygen anesthesia we are not often making a mistake-at any rate, as long as we are content to work under normal external atmospheric pressures. Could we increase these pressures adequately to saturate the blood with a higher percentage of nitrous oxide, it is probable that we should obtain almost perfect results. As you know, experiments with high-pressure operation theatres and operating boxes have been successfully made in the past. I have never been able to find any definite account of these experiments, but however good the results may have been in individual cases, the very fact that they have not continued proves that the difficulties must have been greater than the advantages.
Working them at ordinary pressures, I have often wondered whether these pure gas-oxygen aniesthesias are really to the advantage of the ordinary patient. In badly shocked and moribund cases the merits of the method are unquestionable. How many thousands of lives must have been saved during the war by the use of pure or nearly pure gas-and-oxygen ? But such patients have largely lost the normal resistance to nitrous-oxide anesthesia and so succumb to its influence quite differently from patients in normal or slightly sub-normal health. The use of such an easily eliminated anoesthetic almost entirely prevents those metabolic effects produced by ether and chloroform which are particularly dangerous to patients suffering from extensive trauma or sepsis. But what about the psychic shock which results, I suppose, from the incomplete abolition of the pain and other similar impulses reaching the brain from the site of operation ? The success of the methods of so-called secondary saturation, with which I am personally entirely unacquainted, depends, I take it, to some extent on converting my second class of patient into the first, or in common phrase " knocking him out." Such a procedure does not seem to me to be a sound one. I cannot help feeling that many of the "successful" pure gas-and-oxygen cases result in more strain to the patient than he would have received had a minimal quantity of ether been added. Only the other day a surgeon complained to me that he had been obliged to stop twice during an operation owing to the shocked condition of the patient, who was being anesthetized with pure gas-oxygen, plus a basal anesthetic. I expressed surprise, saying that I seldom found this particular operation to be associated with much shock. He at once replied, " No, because you have them sufficiently under ether to prevent the shock impulses which were not eliminated by the methods used in this case."
Unfortunately nitrous oxide in itself is not a perfect anaesthetic, although it very nearly attains that standard when a trace of ether is added. I think it better for the patient, in an ordinary case, to use this ether, and make no secret of it. I believe that the temporary and usually very slight added discomfort of the patient is more than counterbalanced by the advantage.
After all, to go to the very root of the matter, is nitrous oxide really a genuine anmesthetic at all ? That it is a first-class amnesic there can be little doubt, but I cannot be sure that the body subjected to painful stimuli under its influence is really unaware of, and unaffected by, these stimuli, although the patient has no recollection of them. One only has to think of the more or less involuntary movements and cries often witnessed in the dental chair to realize that the body must be aware of what is going on, even though the patient is "unconscious " of it, and retains no recollection of it. Of course the obvious criticism of this is that in such a case the nitrous oxide is not properly administered. This may be so, but how many of us are so skilled that we never see such manifestations ?
I have had nitrous oxide administered to me for the extraction of teeth on many occasions by some of my most skilful and experienced colleagues. They tell me, possibly truly, that I take gas quietly and well. They say, however, that I tend to become pale, even rather disturbingly so. From this quietude and pallor I assume that I am well under the influence of the gas. But what are my own sensations ? As a rule I remember nothing at all of the extraction, and from that point of view the administration has been entirely successful, but I do feel, and invariably feel, that I have been through a period of most excessive, and so painful, strain. I have been an Atlas trying to hold a world on my shoulder3, and doing so with an effort so considerable as to be in the last degree distressing. Does not this mean that my brain has received all the pain-impulses to a full degree, although unable to react to them and remember them in detail ? I think so. I had a single tooth extracted under nitrous oxide given by a most skilled ancesthetist. Beyond my usual sensation of past strain I felt nothing. Some weeks later I was sitting in an armchair reading a novel. There was nothing in the book to suggest this trifling extraction, or to the best of my knowledge had I thought of the matter for many days. Suddenly, for no reason that I could discover, I remembered a sharp boring pain in my jaw which was immediately referred in my mind to the extraction of that particular tooth. There was no doubt about it, I was remembering the pain that I had unconsciously felt when that tooth was extracted some weeks before. My subconscious mind had received that very definite painful impression, and in some inscrutable manner had suddenly turned it up weeks later.
Discussion.-Dr. J. BLOMFIELD related an instance in which sodium amytal, by the mouth, had been of service in keeping a patient analgesic during twenty-four hours. It was the case of a highly nervous woman with a knee which she believed could not be bent because of the pain it caused her. It was stiff after long splinting for a fractured femur. The knee was bent under gas-and-oxygen following 6 grains of sodium amytal, and was kept in a flexed position for the patient to see on recovery. During the day it was manipulated three times, 6 grains of sodium amytal being given one hour before each reaction. Two days later the patient sail she did remember taking gas and had experienced no pain throughout. 6 164 Dr. R. E. PLEASANCE (Sheffield) said that he had used gas-oxygen continuously for five years for all types of operation, from excision of the gall-bladder to gynsecological operations, lasting from half an hour to three hours, and always with perfect results, except for a certain amount of tonus in the abdominal muscles, to obviate which he employed avertin with perfect results, in all but a few cases, when a little ether overcame the difficulties.
Dr. R. J. MINNITT said that gas-and-oxygen narcosis in dental surgery was quite different from that obtained with a closed inhaler, and instanced a case in which open ether had been imperfectly given for teeth extraction, and the patient's impressions were somewhat similar to those after gas. On the request of the general practitioner, he had administered carbon dioxide and oxygen, to a lady aged 84, suffering from emphysema and failing heart, with a good deal of cyanlosis, and it had been of great benefit. Dr. H. K. ASHWORTH said that in an experience of over 300 cases with avertin he had only seen two in which unconsciousness had not been produced within twenty minutes of administration, and in both those cases amnesia was complete. The congo-red test for the purity of an avertin solution was not, as originally described, infallible. The colour changes in an impure solution were sometimes delayed for about fifteen minutes. He advocated the addition of chloroform rather than ether when adequate muscular relaxation was not obtained with avertin and nitrous oxide and oxygen alone. Referring to the use of nembutal in midwifery, he agreed that oral administration was capricious and unreliable in its results; a disadvantage of the intravenous route was that the occurrence of a labour pain during the actual injection sometimes seriously interfered with the procedure. He was convinced that the feeling on recovery from nitrous oxide, of having passed through a period of strain and exhaustion, was due to too rapid an administration of the gas, and that when this was avoided these unpleasant sensations did not occur.
Dr. STEPHEN COFFIN said that he fully agreed with the President's remarks regarding psychic stimuli being present under a pure gas-oxygen anesthesia. He considered that efficient premedication invariably cut out such psychic stimulation.
Mr. I. AV. MAGILL said he had been impressed with his observations of ethylene anmesthesia at the Mayo Clinic. He had used this gas at the Brompton Hospital thinking that the absence of cyanosis in any degree might be advantageous in thoracic surgery. Ethylene was ultimately abandoned at this hospital for the following reasons: (1) The smell was objectionable to most people in the theatre; (2) increasilng use of diathermy prevented its use as a routine; (3) post-operative nausea was rnore frequent than with nitrous oxide and oxygen. On the other hand, it gave imiore relaxation and no sub-oxygenation was necessary in its administration. The interval between anesthesia and commencing recovery was greater than with nitrous oxide and oxygen, control of the anesthesia being thus easier to regulate.
The chief disadvantagc of paraldehyde was its smell, but it was worth remembering that it had a fairly wide safety margin and restlessness during the recovery period was rarepoints of considerable importance in children.
With regard to the barbiturates 1: in some recently published experiments,2 nembutal was placed first in order of efficiency and pernocton last. He, personally, only employed the intravenous route to secure definite basal hypnosis, and then only when practicable. He considered it inadvisable to endeavour to obtain basal hypnosis with nembutal by the oral route owing to the difficulty of arriving at correct dosage. Restlessness was frequently due to an over dose. Nembutal could be used in smalldoses as a pre-operative sedative only, in the same manner as many other drugs.
Where muscular relaxation was essential, as in abdominal surgery, avertin was usually preferable. Avertin was itself possessed of considerable anesthetic properties in doses recognized as safe. The addition of nitrous oxide and oxygen frequently gave the necessary relaxation without the addition of ether. With nembutal, on the other hand, it was frequently necessary to add ether and this could be done safely. Nembutal, in safe dosage, did not interfere with muscular tone. It simply produced amnesia. The presence of muscular tone at the end of some operations-those on the throat for example-was an advantage.
2 Analqesia and Anasthesia, 1931 , vi, 251. I Lancet, 1931 .
